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(54) PRINTER AND PRINTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printing 
system by which the reduction of a printing cost and the 
effective utilization of resource and energy are attained 
by effectively working a toner-save function in a 
required case. 

SOLUTION: A printer driver 12 automatically sets the 
printing control command of a toner-saving mode during 
a plotting instruction in the case that the black part of a 
printing image is detected and exceeds a specified ratio 
on an image surface when a document delivered from a 
document and graphic application 1 1 is extended to a 
memory as the image of a bit map format per unit-page 
at the time of generating a printing data. By a printing 
image processing program 22 mounted at the controller 
21 of a printer 20 to receive the plotting instruction, the 
plotting instruction is decoded, and an image data for 
image formation and an image formation condition 
included in a printing control command are transferred 
to a printer engine 23, so that printing processing is 
performed while controlling toner density in accordance with setting. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a controller which enables execution of a printing job based on a drawing 
instruction in toner save mode a printer which it has, and by said printing controller. A printer 
characterized by performing said printing job in toner save mode when a black part contained in 
print image data under drawing instruction is detected and this black part exceeds a 
predetermined rate in an unit picture side. 

[Claim 2]Are a printer driver which creates a drawing instruction and transmits a drawing 
instruction the host device which it had, and with said printer driver. A host device setting a 
command which performs said printing job in toner save mode as said drawing instruction when a 
black part contained in print image data made into an object of a printing demand is detected 
and a black part exceeds a predetermined rate in an unit picture side. 

[Claim 3]A host device which creates a drawing instruction and transmits a drawing instruction. 
A controller which enables execution of a printing job based on a drawing instruction transmitted 
in toner save mode. 

When it is the printing system provided with the above, a black part contained in print image data 
under drawing instruction by said controller is detected and this black part exceeds a 
predetermined rate in an unit picture side, said printing job is performed in toner save mode. 

[Claim 4]An image processing system provided with a printer indicated to Claim 1. 

[Claim 5]An image processing system provided with a printing system indicated to Claim 2 or 3. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to what it was made to perform automatically in the 
printing system which has a printer which can operate in toner save mode in details without 
depending toner save mode on a user s setting out more about a printing system. 
[0002] 

[Description of the Prior Art]In recent years, the spread of printers which performs image 
formation with an electrophotographying system is progressing as a printer with which a copying 
machine, a laser beam printer, a facsimile, etc. are equipped. For the purpose for which 
consumption of printing cost and resources, and energy is reduced in the printer using this 
system since the toner density which forms a picture is controllable by an electrophotographying 
system. The toner save function which prints by making toner density low (that is, it prints 
thinness) and which is made like has been carried in equipment. Conventionally a toner save 
function in the cases, such as trial printing. It is the usual method to make it make it operate by 
specifying the operation in the setting screen of the printer driver (software system which 
creates a print job) which the host device (for example, PC: personal computer) with which a 
user performs a printing demand to a printer (printer) carries. The printer which received the 
print job to which the toner save was set performs a toner save according to the directions, 
when printing. 
[0003] 

[Problem to be solved by the inventionjHowever, as mentioned above, from a toner save function 
not working, unless it sets up by a users operation, when required, it is in the situation which is 
not necessarily committed and will say [ that this function is not used effectively in many cases 
and ]. This invention was made in view of the conventional situation about use of the toner save 
function of the above-mentioned printer, and the purpose, When required, use a toner save 
function effectively, and Reduction and resources of printing cost, An image processing system 
provided with the printer which can use energy effectively, the printing system, and this printer, 
for example, a scanner, a copying machine, and a facsimile — and, [ electronic filing ] Or the 
image processing systems provided with this printing system, such as a composite machine 
which equipped two or more of these functions. It is in providing (for example, a scanner system, 
a copy system, a facsimile system, an electronic filing system, or the complex system that uses 
two or more of these systems as a system element) etc. 
[0004] 

[Means for solving problem]Invention of Claim 1 is the controller which enables execution of the 
printing job based on a drawing instruction in toner save mode a printer which it has, and by said 
printing controller. When the black part contained in the print image data under drawing 
instruction is detected and this black part exceeds a predetermined rate in an unit picture side, 
it is a printer performing said printing job in toner save mode. 

[0005]Are the printer driver which invention of Claim 2 creates a drawing instruction and 
transmits a drawing instruction the host device which it had, and with said printer driver. When 
the black part contained in the print image data made into the object of a printing demand is 
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detected and a black part exceeds a predetermined rate in an unit picture side, it is a host 
device setting the command which performs said printing job in toner save mode as said example 
of a drawing surface. 

[0006]A host device which invention of Claim 3 creates a drawing instruction and transmits a 
drawing instruction, Are the printer provided with the controller which enables execution of the 
printing job based on the drawing instruction transmitted in toner save mode a printing system 
which is connected and is constituted from a means of communication, and by said controller. 
When the black part contained in the print image data under drawing instruction is detected and 
this black part exceeds a predetermined rate in an unit picture side, it is a printing system 
performing said printing job in toner save mode. 

[0007]Invention of Claim 4 is an image processing system provided with the printer indicated to 
Claim 1. 

[0008] Invention of Claim 5 is an image processing system provided with the printing system 

indicated to Claim 2 or 3. 

[0009] 

[Mode for carrying out the inventionjlt explains based on the working example of the following 
shown with the Drawings which attach this invention. Drawing 1 shows the composition of the 
working example of the printer (printer) by this invention, and a printing system. In drawing 1 , a 
printing system is constituted by connecting the printer 20 to the host device (PC: personal 
computer) 10 through LAN30. In this example, although connected by LAN30, direct continuation 
of PC10 and the printer 20 may be carried out by the I/F cable of exclusive use or wide use 
(bidirectional parallel etc.). PC10 carries the text editing application 1 1 which operates on a 
general-purpose operating system (OS), and the printer driver 12 which receives the data of a 
document etc. from the text editing application 1 1 under OS management. The printer driver 12 
receives the input by a user's operation in the alter operation part 14 of the user interface (user 
I/F) 13 equipped there. The printer 20 has the printer engine 23 which prints based on the data 
for imaging sent in from the printer controller 21 and the printer controller 21 (drawing). The 
printer controller 21 equips the printing image processing program 22, It is created with the 
printer driver 12 of PC10, and is transmitted through LAN30, the drawing instruction containing 
the print control command and print data which were received is decoded, the data for imaging is 
generated based on the print data contained there, and it has a function sent to the printer 
engine 23. 

[0010]In this invention, when a black part of a printing picture exceeds a predetermined rate in 
an image face, a toner save function is used, a print command is carried out to the printer engine 
23 so that toner density may be reduced in the case of imaging, and toner density is controlled 
by the printer engine 23 according to the instructions. Since it is made to perform this process 
automatically therefore, a black part of a printing picture is detected and it is necessary to 
search for a rate on an image face which a black part occupies. In this invention, a system which 
computes detection of a black part and a rate on an image face which a black part occupies by 
the printer 20 side, and a system held by PC10 side are proposed. When carrying out by the 
printer 20 side, a function to perform this is made to carry in the printing image processing 
program 22. If one example is shown, although the printer engine 23 develops print data from 
PC 10 to a page memory as data of a form in which a printing job is possible, i.e., a printing 
picture of a bit map data format, the printing image processing program 22, Then, black data is 
detected for every pixel and a black pixel number is counted per page. After counting per page 
and asking for a black pixel number, the target data is obtained by computing a rate that a black 
pixel number for which it asked from a total pixel number contained per page occupies. 
[001 1] On the other hand, when carrying out by PC10 side, the printer driver 12 is made to carry 
a function to perform this. When one example is shown, the printer driver 12 print data which 
consist of text data and graphics data which were created in text editing application 1 1 grade 
Data of a form which can process the printer controller 21 of the printer 20, That is, although it 
may develop in a memory as a printing picture of a bit map data format, then, black data is 
detected for every pixel and a black pixel number is counted per page. After counting per page 
and asking for a black pixel number, the target data is obtained by computing a rate that a black 
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pixel number for which it asked from a total pixel number contained per page occupies. It is 
considered as a graphics image which a picture of ****** in which this function commits 
effectively an object which uses a toner save function as other examples produces, Carry out a 
character image as which a toner save is not usually operated outside of an object, and In such a 
case. Graphics data expressed by bit map format etc. only about graphics data (a picture of 
****** may arise) passed from the application 1 1 can be processed like the above, and it can be 
considered as a system of computing a rate that a black pixel number for which it asked from a 
total pixel number occupies. In this case, since a character image is carried out outside of an 
object, there is no necessity of developing text data to a bit map data format, and processing in 
the printer driver 12 is simplified. 

[0012]Here, the example of the printing system by this invention which automated toner save 
operation of operation is explained. One example of the flow chart at the time of judging to the 
printer side whether drawing 2 operates a toner save, and taking the system to direct is shown. 
As shown in drawing 2 , the applications 1 1, such as a text editing which operates on the 
versatile OS of PC10, This flow is started by requiring printing of the document which comprises 
a character inputted through the versatile OS, a figure, etc. of the printer 20 according to input 
directions of the alter operation part 14 by a user (S21). A printing demand and the printer driver 
12 receive the printing demand from the application 11 through a versatile OS, and generate the 
print data of the data format (usually PDL: Page Description Language) which can interpret the 
printer 20. About items, such as various kinds of functions with which the printer 20 shown in 
the alter operation part 14 of the user interface (user I/F) 13 is provided with the printer driver 
12 at this time. When a user directs by alter operation, printing conditions are set up, the setting 
detail is included in print data, and the generated drawing instruction is sent to the printer 20 
through LAN30 by a LAN controller (S22). 

[0013]In the printer 20 which receives the drawing instruction containing the print control 
command and print data which are transmitted from the printer driver 12 of PC 10. The printing 
image processing program 22 carried in the printer controller 21 is used, The received drawing 
instruction which was usually expressed with PDL data is decoded (S23), and the printer engine 
23 develops to a page memory based on the print data contained there as the data of the form 
in which a printing job is possible, i.e., a printing picture of a bit map data format. The printing 
image processing program 22 performs processing for operating a toner save, when the black 
part of a printing picture exceeds a predetermined rate in an image face. When this procedure 
performs the above-mentioned processing which develops the print data from PC10 to a page 
memory as a printing picture of a bit map data format, After detecting black data for every pixel 
and asking for a black pixel number in a page unit, the rate that the black pixel number for which 
it asked from the total pixel number contained per page occupies is computed, and a computed 
value judges [ predetermined ] whether 70% is exceeded comparatively (S24). As a result, when 
the rate of the computed black part exceeds 70% of a specified value, that setting out is 
performed into the printing control commands to the printer engine 23 so that the toner save 
mode in which toner density is reduced in the case of imaging may be made to perform (S25). 
The bit map format print data developed to the page memory in the printer controller 21 are 
transmitted to the printer engine 23 as image data for imaging, A printing job is performed using 
the image data, controlling toner density according to setting out in the toner save mode in 
printing control commands (S26), and printing is ended. 

[0014]Next, other examples of the printing system by this invention which automated toner save 
operation of operation are explained. One example of the flow chart at the time of judging 
whether drawing 3 operates a toner save to the host device (PC) side, and taking the system to 
direct is shown. As shown in drawing 3 , the applications 1 1, such as a text editing which 
operates on the versatile OS of PC10, This flow is started by requiring printing of the document 
which comprises a character inputted through the versatile OS, a figure, etc. of the printer 20 
according to input directions of the alter operation part 14 by a user (S31). A printing demand 
and the printer driver 12 receive the printing demand from the application 1 1 through a versatile 
OS, and generate the print data of the data format (usually PDL: Page Description Language) 
which can interpret the printer 20. 
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[0015]the document passed from the applications 1 1, such as a text editing, when the printer 
driver 12 generated print data — a page unit — as the printing picture of a bit map data format 
— a memory — developing (S32) — processing for making a toner save perform in this case is 
performed. This procedure sets up the print control command as which a toner save is operated, 
when the black part of a printing picture exceeds a predetermined rate in an image face. The 
toner save setting program which the printer driver 12 carries specifically detects black data for 
every pixel, After asking for a black pixel number in a page unit, the rate that the black pixel 
number for which it asked from the total pixel number contained per page occupies is computed, 
and a computed value judges [ predetermined ] whether 70% is exceeded comparatively (S33). As 
a result, when the rate of the computed black part exceeds 70% of a specified value, the print 
control command to which toner save mode is made to perform is set as the printer 20 (S34). 
Although a user sets up the printing conditions to which it pointed by alter operation and makes 
the setting detail a print control command in the printer driver 12 about items, such as various 
kinds of functions with which the printer 20 shown in the alter operation part 14 of the user 
interface (user I/F) 13 is provided, The command in the toner save mode obtained above is put 
into the part, a drawing instruction is generated with print data, and a drawing instruction is sent 
to the printer 20 through LAN30 by a LAN controller (S35). 

[0016]In the printer 20 which receives the drawing instruction containing the print control 
command and print data which are transmitted from the printer driver 12 of PC 10. The printing 
job program 22 carried in the printer controller 21 is used, The received drawing instruction 
which was usually expressed with PDL data is decoded (S36), While the printer engine 23 
develops to a page memory based on the print data contained there as the data of the form in 
which a printing job is possible, i.e., a printing picture of a bit map data format, The printing 
control commands from the command of the imaging conditions (various modes, such as toner 
save mode) included in the print control command received from PC 10 side to the printer engine 
23 are created. The bit map format print data developed to the page memory in the printer 
controller 21 are transmitted to the printer engine 23 as image data for imaging, A printing job is 
performed using the image data, controlling toner density according to setting out in the toner 
save mode in printing control commands (S37), and printing is ended. In the above-mentioned 
working example, although the printer and the printing system were shown, the image processing 
system (for example, a scanner.) which equipped the function of printers, such as a printer The 
image processing system which equipped the function of printing systems, such as a copying 
machine, a facsimile, electronic filing equipment, or a composite machine that equipped two or 
more of these functions, for example, a scanner system, a copy system, and a facsimile system. 
The image processing system and image processing system of this invention can be carried out 
by applying the working example above-mentioned to automation of the toner save operation in 
an electronic filing system or the complex system which uses two or more of these systems as a 
system element. 
[0017] 

[Effect of the Invention](1 ) The black part contained in the effect printing controller 
corresponding to invention of Claim 1 at the print image data under drawing instruction is 
detected, By having the function to set up toner save mode and to make a toner save perform 
automatically, when a black part exceeds a predetermined rate in an unit picture side, When 
required, a toner save function is used effectively, and reduction and resources of printing cost, 
and the printer which can use energy effectively can be provided. 

(2) In the printing system which connects and constitutes the host device which creates the 
effect drawing instruction corresponding to invention of Claim 2, and transmits a drawing 
instruction, and the printer which performs the printing job based on a drawing instruction from a 
means of communication, The black part contained in the controller of a printer at the print 
image data under drawing instruction is detected, By having the function to set up toner save 
mode and to make a toner save perform automatically, when a black part exceeds a 
predetermined rate in an unit picture side, When required, a toner save function is used 
effectively, and reduction and resources of printing cost, and the printing system which can use 
energy effectively can be provided. 
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(3) In the printing system which connects and constitutes the host device which creates the 
effect drawing instruction corresponding to invention of Claim 3, and transmits a drawing 
instruction, and the printer which performs the printing job based on a drawing instruction from a 
means of communication, The black part contained in the print image data used as the printer 
driver of a host device with the object of the printing demand is detected, When a black part 
exceeds a predetermined rate in an unit picture side, have the function to set automatically the 
command to which toner save mode is made to carry out as said drawing instruction, and by 
things. When required, a toner save function is used effectively, and reduction and resources of 
printing cost, and the printing system which can use energy effectively can be provided. 

(4) In the image processing systems (for example, a scanner, a copying machine, a facsimile, 
electronic filing equipment, or the composite machine that equipped two or more of these 
functions etc.) provided with the printer indicated to effect Claim 1 corresponding to invention of 
Claim 4, The performance of an image processing system can be raised by realizing the effect of 
the above (1). 

(5) The image processing system provided with effect Claim 1 corresponding to invention of 
Claim 5, and the printing system indicated to 2. In (for example, a scanner system, a copy 
system, a facsimile system, an electronic filing system, or the complex system that uses two or 
more of these systems as a system element) etc., The performance of an image processing 
system can be raised by realizing the effect of the above (2) and (3). 

[Translation done.] 
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1 2ti, JHfflO S^iiLTT^y^— >3 > 1 1*^© 
93BiJS*«:S^t), 7°y y$ 2 0ifilffliT*%&7 s —2 

ca*, pdl :^-s^a»*B> oaiflij^-** 
sffitSo 7°y>^K7^^i 2m ^--if 

-f>^7i-X I/F) 1 3 <0A**fls«5 1 4 

40 ic/Tsnft^y >^ 2 0 3y«A«#fflo«ffi^¥o«i«c: 

^^c^ nfr ffiHfitf^fct LAN fflffliaptc cfc D LAN 3 0 *3i 
Lt7U>^2 0tc^§ (S 2 2) o 
[0 0 13] P C 1 0<D 7°y >^ K^-T^ 1 2^6iM{I 

•^2 1 tC^LfcEPBiJHf»Il7 P P^A2 2*flH/\ 
50 L CS2 3) , ^Ckl-g-anSfflBJ-r-^Sfe^Jc^y 



( 4 ) 

5 

8aa#)Ktt, P C l OfrSOfflgiJ-r— **:lf v F x-y 7° 
*WBfr* (S2 4) o c©8», »HiLfeI»»©|J 

^«w««7 o «ft 

(S2 5) o 7°l> >^^>v ? >2 3tCte, 7°U > 
^3>hD-72 1 tCfcl^T^— ^^EincJRIUJbjfclf 
7 hv^ 7»SOWJ -r — * tffNRffl O ^ - i??- * 

nv>F*^h^-^-^- : e-FoiS^^^^h^---rB 20 

ftO*J»*fTV^&3^6WBtt!ia*fT^^ CS 2 6) , f«J 

fcfc. h^— fe-y*«tB5-&S3^5^**XhJfe« (P 
C) ttfcfe^TWKrU J6*TS#a*Kofc«&©:7 
u—=f-v—y<D\m%:7T& 0 H3^tJ:5^ PCI 

o oinffl o s ±TmftT%*mmmm<DT7 p v > 3 

or. »wios*iabT a* *nrc**, isra*-e*hfi 30 
s nsxtowj^^u > * 2 0 icgsttr 5 c t tc j: 

ccoyxn— tfmb&Zft% (S3 1) o EPg!lg*H* N 

AWi^**?*-*^ PDL :^-^8Ba?a 

[0 0 15] yU^^F^^/^l 2 ti. fflgij-r— 

ricTSfcSfc, Jfiifwyu^ayi 1^6 

SiBflBUftfcUT^^rUfcSllB-rs (S3 2) #\ COI^ 40 

a#MRtt, W*JiB«oil8^3ViB«ffifc:i3V^THT£o*J 
^Sl^cht-b- S ^ £ fflg!lftl» =3 

^^*tefc*Sn*±BJIS»fe:JtLT*»teJlllO 

7 oxsaASA^sfrswwf-rs (S33) 0 
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£\ 2 Ofc F^— fe— F«rfito-frS9lB'J 

liJi^WK^St^ (S3 4) 0 7°U>^F^-f^ 
1 2 7?ti. :x— * *?sf>&7 i — X (a— tfl/F) 1 3 
OAAUffSl 4tc^$tl/c7 p U>^2 Otfl^Sftl 

bfcfflgy*ft*BB£ U *flD»SrtS«rBPSi'jafll1Hi3 v > 

<dh7> F*AnrEDgij-r-* t t^icmm^^^js. 

U JffiIKM**L ANffl»8MC<fc?) L AN 3 O^rilbT 
7°U >^ 2 OtcgiS (S 3 5) o 

[0016] p c i o<d?v Fv-r^ i zf^&^m 
#tiT< SHigiJ»JOnv> F&tfEPgy^-#*^c?ffiH 

72 l tcK«LfcfflgO«lffl:/Dy'7A2 2*rJBU\ Sfi 
bfcJB«P D L-r-*"t?*S*nfcffliB*^*IBI«b 

(S36), ^cfc^snsfflgUx— *#fc£fc::/y> 

#3L>i?>2 3^WMipJ^^m^f-^, IP'S If 
HBBTSfcfcfefc. PC l 0flB^6$tfffiofcBJgiJI|iiJW 

ffl**0»3 v> F^Mt§o "^U V^xv^ 2 3 tc 
tt^ ^;>*3>hn- 72 1 ^43l^T^— ^t'Jt 
JSBB b/c tf v y Fv ^BSCOfflgiJ-r - ##fMRflJ©*f ^ 

v\ ffl^SflBriv:/ F*^D F^— tr— FOl^^tc 
ttfi/^ ht-ItoW^fft^^^W«I^fT^ ( S 

37) , ffig»j*»T-rso ^*5. ±M^(ommm\z^ 
offlgij««o«ffi*K«bfeHflwass« cwj^tf, x 

k:*5»S F-*— fe-y»f^Og»ftti:±gEbfe^iSWJ* 
[0 0 17] 

[»«©»*] ( l ) 1 ©SEBBfcttJfrrsSft* 

EpgiJ n > F n — 7 rp <D EpgiJ jBlR-r — ^ lc "a S 

OfiJ^S^^±f-&^, F^— fe-^-K*«3ebh 

gijnx FOSMftttlMU x^;l/^-O^Sft*fJffl^Rlffi 
*9igiJ««*»«T**o 
( 2 ) IfARri 2 tO«Wfc#j6-T 



( 5 ) 
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concha— fiaiil^ ^ o EPJEUUHft -r — * fc:* $ n 
( 3 ) RjftJg 3 ©RBBfcttJfrr 3 J»* 

8iiB«*fc t < fflj^ijfflJi^ff 5 & buses fc # 

^S^) fcfei^T. ±fB (l) ©»***»*-* cfcfc 



( 5 ) mmn 5 oawt««ts»« 

A N ^o^icn^^ffi^^X^A^^X^Aiglgi:^ 
5«^>XfAS) ICfel^T, ±1B (2) % (3) (DJJj 

io mm^m^mmi 

[Hi] *58(J!lc«fc*fflg!»« C/UviO RtfBPIBI 
[ H 2 ] h fe - ^-t- F 7 V > $ M ic 
To 

1 o-«mi (pc), i l-iMft* 

20 077 P| J^^3X 1 2-7'J>*K7^ 
I/F, 1 4-AA«fP«, 2 

2 1 -7U>^3>hn-7, 

2 2-fflg!nB«Ba^n^A, 2 3-7'J^X> 
v>>\ 30-LANo 
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